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1.0 INTRODUCTION

This report documents the activities and results of the spring 2006 groundwater monitoring at Installation
Restoration Program Site 2 (Old Base Service Station, or OBSS), Operable Unit 6, Vandenberg Air Force
Base (AFB), Santa Barbara County, California. Samples were collected at Site 2 by Tetra Tech, Inc.
(Tetra Tech) during May 2006. The location of Site 2 is shown on Figure 1.

The groundwater monitoring is being completed in accordance with the Basewide Groundwater
Monitoring Program (BGMP) Work Plan (Tetra Tech 2000a), the BGMP Health and Safety Plan
Addendum (Tetra Tech 2000b), the Basewide Sampling and Analysis Plan (Tetra Tech 2003), the BGMP
Quality Assurance Project Plan (QAPP) Addendum (Tetra Tech 2004a), the Vandenberg AFB Hazardous
Waste Management Plan (Vandenberg AFB 2002), and the Waste Management Plan Addendum (Tetra
Tech 2005). Regulatory oversight of the work is being performed by the California Department of Toxic
Substances Control (DTSC) and the Regional Water Quality Control Board—Central Coast Region
(RWQCB).

Site background information is summarized in Section 2.0. The scope of work and methodology for
groundwater monitoring are presented in Section 3.0. The results of the quarterly monitoring are
presented in Section 4.0.  Quality Assurance/Quality Control is discussed in Section 5.0.
Recommendations for future sampling are presented in Section 6.0.

2.0 BACKGROUND
2.1 SITE DESCRIPTION AND HISTORY

Installation Restoration Program Site 2 is located in the main cantonment area, north of the intersection of
Wyoming and Summersil Avenues. In early 2000, a Tee-Ball field was constructed over most of the Site
(Figure 1). The Child Development Center playground is located to the northeast.

The OBSS had a service station building and three pump islands on a 200-foot by 200-foot asphalt lot.
The site had four 10,000-gallon gasoline underground storage tanks (USTs), a 500-gallon aboveground
waste oil tank, and an oil/water separator (OWS). The OBSS dispensed leaded and unleaded gasoline
from 1941 until 1981.

All structures, tanks, and piping associated with the OBSS were removed between 1981 and 1998
(HydroGeoLogic [HGL] 2001). All four gasoline USTs, which were located at the northwest corner of
the site, were removed in 1981. In 1992, Jacobs Engineering Group, Inc. (JEG) removed the concrete
OWS and fuel distribution piping (HGL 2001). In 1998, the 500-gallon waste oil tank was removed.
During the removal of the OBSS building, the pump islands, and the pavement in 1998, monitoring wells
2-MW-2, and OS-MW-4 were reportedly destroyed and wells OS-MW-3A and OS-MW-2 were damaged
(HGL 2001).

In 1999, IT Corporation, Inc. (IT) began investigations at the site. In September 1999, IT conducted a
shallow soil investigation. HGL continued the investigation and, in November 1999, removed 170 cubic
yards of soil below the former location of the two easternmost pump islands (along the southern portion
of the site) (HGL 2001). The Tee-Ball field was built several months after completion of the excavation
activities (Martinez 2001).

During the construction of the Tee-Ball field and the realignment of Wyoming Avenue and Utah Avenue,
monitoring wells 2-MW-5 through 2-MW-9, OS-MW-3A, and OS-MW-4 were buried under fill material.
Wells 2-MW-5 through 2-MW-9 were subsequently found and are not damaged. In September 2000,

Site 2 Spring 2006 Groundwater Monitoring Report 1 <S82_Spr06_Rpt.doc> 08/04/06



Tetra Tech was requested to determine the condition of wells OS-MW-2, OS-MW-3A, and OS-MW-4,
Well OS-MW-2 was found undamaged. Tetra Tech was unable to find monitoring wells OS-MW-3A and
OS-MW-4 due to the amount of fill material covering them. The condition of these wells is unknown;
however, it appears likely they have been destroyed. In a letter dated 6 February 2001 the Air Force
recommended no further search for these wells. The RWQCB concurred with this recommendation in a
letter dated 15 March 2001.

In February 2002, Tetra Tech installed a remote sampling system for wells 2-MW-5, 2-MW-7, 2-MW-8,
and 2-MW-9 at Site 2. The system was designed to facilitate quarterly sampling of these wells, which are
buried under the Tee-Ball field, without delaying use of the Tee-Ball field or impacting the condition of
the grass on the field or surrounding grounds.

The remote sampling system was installed with watertight well caps and continuous tubing. The static
water levels of these wells are measured using a pressure transducer that calculates the height of a water
column above an open-ended tube suspended in the casing. The pressure transducer is zeroed to ambient
pressure before the first reading is taken. Since the wells are sealed to prevent surface water intrusion, the
air inside the casings is no longer at ambient pressure. For this reason the static water levels measured by
the remote sampling system may be different from what is measured by the pressure transducer.

2.2 HYDROGEOLOGY

Site 2 is located on Burton Mesa, where groundwater typically occurs unpredictably in small lenses
perched on low-permeability layers. At Site 2, groundwater is encountered in apparently discontinuous
perched lenses in the unconsolidated sediments overlying Monterey Formation bedrock and, more
importantly, in fractured cherts and porcelanites (HGL 2001). Groundwater occurring in this fractured
zone within the Monterey Formation represents the groundwater monitoring network sampled under the
BGMP at Site 2.

Groundwater depths range from 14 to 31 feet below ground surface (bgs). However, groundwater was

encountered during drilling at approximately 10 feet below the static level measured in the monitoring
wells (HGL 2001).

Groundwater levels measured in May 2006 indicate the groundwater elevation ranged from
approximately 451 to 454 feet above mean sea level (msl) (Table 1). Based on data from this quarter, the
interpreted direction of groundwater flow at Site 2 was to the northwest with an average hydraulic
gradient of 0.01 feet per foot (Figure 1).

Monitoring wells at Site 2 are screened between 411.3 and 452.5 feet above msl (Tetra Tech 2004b).
According to the Supplemental Remedial Investigation Report completed by HGL, the deep groundwater
zone occurs below lenses of relatively impermeable material. The boring logs of monitoring wells
sampled as part of the BGMP show groundwater was encountered at depths below laminated mudstone,
silty clay, or clay layers (HGL 2001). Therefore, the groundwater sampled as part of the BGMP is from
the deep groundwater zone.

3.0 SCOPE OF WORK

The work performed during spring 2006 at Site 2 included measuring groundwater eleVations, collecting
groundwater samples for laboratory analysis, and preparing this report.
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31 GROUNDWATER MONITORING METHODOLOGY

Two wells were sampled at Site 2 during spring 2006. Dedicated MicroPurge pumps were used for
purging and sampling groundwater from wells 2-MW-8 and 2-MW-12. The pumping rates were
calibrated for each well prior to purging to maintain a static water level (i.e., minimal drawdown). Dueto
high turbidity, well 2-MW-12 was sampled after purging five pump and tubing volumes of water.
Sampling was conducted in accordance with the documents cited in Section 1.0. Measured groundwater
elevations are presented in Table 1, and groundwater contours are illustrated on Figure 1. Purge records
are provided in Appendix A.

In general, wells were purged until a minimum of one pump and tubing volume of water was removed
and water quality parameters had stabilized. Criteria for determining stabilization are three successive
measurements of temperature within 1 degree Celsius, pH within 0.1, conductivity within 5 percent,
and aturbidity reading of less than 5 nephelometric turbidity units (NTUS). In cases where stability or a
turbidity reading of lessthan 5 NTUs was not obtained, samples were collected after purging a minimum
of five pump and tubing volumes of water.

4.0 RESULTS

Temperature, conductivity, pH, and turbidity were measured during purging and sampling. Field
parameter readings measured immediately prior to sampling are presented in Table 2. Fixed laboratory
analyses were performed by EMAX Laboratories, Inc. in Torrance, Caifornia. Samples were analyzed
according to the work plan (Tetra Tech 2000a) for dissolved metals by U.S. Environmental Protection
Agency (EPA) method SW6010B, volatile organic compounds (VOCs) by EPA method SW8260B,
semivolatile organic compounds (SVOCs) by EPA method SW8270C, and polynuclear aromatic
hydrocarbons (PAHs) by EPA method SW8270C with selected ion monitoring (SIM). Laboratory
analyses and data validation were conducted according to the QAPP Addendum (Tetra Tech 2004a).
Data validation was performed on 100 percent of the analytical data. Analytical results are presented in
Tables 3 through 5 and on Figure 2. A historical summary of key contaminants of concern (COCs) is
presented in Table 6 and on Figures 3A and 3B. Figure 3A contains historical data for key COCs from
December 1999 through fall 2003, and Figure 3B contains historical data for key COCs from winter 2004
to present. Hydrographs showing historical benzene and naphthal ene concentrations in groundwater from
well 2-MW-8 are presented on Figure 4. Chain-of-custody records are provided in Appendix B.

4.1 METALS

The groundwater sample collected from well 2-MW-12 was analyzed for dissolved metals. Dissolved
metal concentrations were compared to the 95th percentile background threshold values (BTVs) for
groundwater (JEG 1994) and primary maximum contaminant levels (MCL5s).

Arsenic was detected above the BTV of 7 ug/L and the MCL of 10 micrograms per liter (ug/L) at a
concentration of 10.1 ug/L.

Thallium was detected above the BTV of 1 pg/L and the primary MCL of 2 ug/L at a concentration of
9.55 pg/L. Thallium concentrations in groundwater from well 2-MW-12 have been increasing since
spring 2005 (Table 6 and Figures 3A and 3B).

In addition, barium, calcium, cobalt, magnesium, molybdenum, and sodium were detected at
concentrations above their respective BTVs.
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4.2 VOLATILE ORGANIC COMPOUNDS

The groundwater sample collected from well 2-MW-8 was analyzed for VOCs. Benzene was detected
above the primary MCL of 1 pg/L in groundwater at a concentration of 68 ug/L (Table 4).

Concentrations of benzene in groundwater from well 2-MW-8 have generally been increasing and have
been above the MCL of 1 pg/L since December 1999 (Figure 4). All key VOC concentrations in
groundwater from well 2-MW-8 increased between fall 2005 and winter 2006. There is no apparent
correlation between benzene concentrations and groundwater elevationsin well 2-MW-8.

4.3 SEMIVOLATILE ORGANIC COMPOUNDSAND POLYNUCLEAR
AROMATIC HYDROCARBONS

Groundwater samples collected from well 2-MW-8 were analyzed for SVOCs and PAHs. Naphthalene
was detected in groundwater from well 2-MW-8 at a historic high of 29 pg/L using EPA method
SW8270C for SVOCs and at a concentration of 24 pg/L using EPA method SW8270C with SIM for
PAHs (Table 5). The compound 2-methylnaphthalene was detected in groundwater from the same well at
a concentration of 32 pg/L using EPA method SW8270C.

Naphthalene has been detected at concentrations above the California Department of Health Services
notification level of 17 pug/L during nine sampling events since December 1999 and have been generally
increasing (Figure 4).

5.0 QUALITY ASSURANCE/QUALITY CONTROL

All of the analytical data presented in this report have been validated according to the QAPP Addendum
(Tetra Tech 2004a). The data validation process includes review of sample preservation, temperature,
and hold times; detection and quantitation limits; instrument calibration; and equipment blank, trip blank,
method blank, laboratory control sample, and matrix spike/matrix spike duplicate. Data validation
gualifiers and comments are provided on the data tables to indicate the results of the data validation and to
guantitatively indicate the usability of the data. 1n addition, field sampling records are reviewed to assess
the potentia for any field conditions to adversely impact the data quality.

There were no significant quality assurance/quality control discrepancies with the data presented in this
report. The data quality objectives for the spring 2006 sampling at Site 2 were achieved.

6.0 RECOMMENDATIONS

In the winter 2006 Groundwater Monitoring Report for Site 2, Tetra Tech and the Air Force made the
following recommendations:

1. Remove SVOC anadysis for wells 2-MW-1, 2-MW-3, 2-MW-5, 2-MW-7, OS-MW-1, and
OS-MW-2. The RWQCB and DTSC concurred with this recommendation.

2. Reduce SVOC analysis for well 2-MW-8, from quarterly to semiannually during winter and
summer quarters. The RWQCB and DTSC concurred with this recommendation.

3. Remove PAH analysis for wells 2-MW-8 and OS-MW-2. The RWQCB and DTSC concurred
with this recommendation.
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4. Remove TPHg analysis for wells OS-MW-1 and OS-MW-2. The RWQCB and DTSC concurred
with this recommendation.

The summer 2006 sampling will be conducted according to the work plan (Tetra Tech 2000a).
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2-MW-10 Benzene Toluene Naphthalene Al Be Cd  Se i 2-MW-12 Cd Al Se Se T 2-MW-11 Cd Al Se T 2-MW-3 Benzene Al Cd Se T
Dec—99 0.0472 ND 0.137 NA NA 60.2 NA NA Spr—01 36.3 ND ND  ND ND Spr—01 587 ND 253 ND Dec~99 0.0465 NA 232 NA NA
Fall-00 ND ND ND ND ND 80.4 235 ND Sum-01 361 ND ND ND ND Sum-01 539 ND 241 ND Fall-00 ND ND 12 ND  ND
Win—01 ND ND ND ND ND 788 143 ND Fall-01 316 ND ND 66.1 69.7 Fall-=01 718 ND 252 66.1 Win—01 ND ND ND ND ND
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Sum—01  ND ND  ND 232 ND 77.4 323 ND Spr-02 127 186 ND ND ND Spr—02 511 242 55  ND Sum-01  ND ND 6.6 ND  ND
Fall-01 ND ND ND 277 ND 881 27.4 711 Sum—02 17.4 ND ND ND ND Sum-02 58 ND 23.7 ND Fall-01 ND ND 205 ND 44.9
Win—02*  ND ND ND 651 ND 71.8 22.6 ND Fall-02 ND ND 40.7 ND ND Fall-02 456 ND 875 ND Win—02* ~ ND ND 584 ND  ND
Sum—02  ND ND NA 341 ND 875 9.67 ND Win—03 812 ND 521 ND ND Win-03 574 ND 148 ND Spr—02 ND 18 7 ND  ND
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Figure 4. Groundwater Elevations and Concentrations of Benzene and Naphthalene at Site 2.




900T/1€/L <pMD 901dS 1L 7S>

weysAs Surdures ojowal Jo jred ‘[[om pojusA-uUON - [
:(s)ajoN

Surses [7om Jo doy - D0L

paimseaw jou - AN
[9A9] BOS UBSW - [sux
(s)uonruga(q
8T ISY 06°0St YL OSY 0€'1ISY 0C0¢ 90-ACN-80 0S' 1LY CT-MIN-SO
9L’ 1SV 0g' 1Sy LT'ISY YLISY 1424 90-AEN-80 STILY I-MIN-SO
L90SY LS 0SY [4%V]S % LSOSY 0T'LT 90-AeIN-80 LLULLY CI-MIN-C
96" 1SY ST'ISY crisy 9'1sY 8Y°0¢ 90-AeIN-80 (a4 1T-MIN-C
12&45% 16°TSY (4% 4 YOSy 0L'LT 90-AeIN-80 ¥6'6LY 01-MIN-C
16'CSY 144354 6CESY (V1494 ¥8°'1¢C 90-AeIN-80 YToLY 0" MIN-C
€L ESY 99°¢St cTesy 06'¢SY 19°CC 90-AEN-80 1S9LY : :3-MIN-C
8¢S £6'eSt 96°CSY 6T vSY or'1¢ 90-AEIN-80 6E°SLY £L-MIN-C
NN NN S6°'CSY 96°¢SY 8'1¢C 90-AeN-80 8ECLY 9-MIN-C
10°eSy 1Tesy 0T esH 9T VvSY ¥C'0C 90-AeN-80 oS vLY S MIN-T
LLTSY 9¢° TSy yTesy 8LCSY 90°0¢ 90-AeN-80 12: 414 €-MIN-C
NN NN 6y 1Sy 1449 4 0€91 90-AeN-80 yE'89% CTMIN-T
68°¢St 96°ESY resty 1A 4974 eIyl 90-AeN-80 9T 89¥ 1-MIN-T
9007 Suds 9007 Surads
S007 PuIng 007 I1eA 9007 1NUIM 9007 Surids (DO MO[2q 133)) paAnsSed]y  ([Sw dA0qE }33)) P
(Isw dA0qE 133)) UON)BAJ[Y Id)eMPUNO.IN) pdoq e uoneAd[q SuLIO)IUOTA]
JI)eMPUNO.IX) gurse) jJo dog,

BIWIOJI[E)) ‘gIV SI9qUapueA
(uone)s 141G aseq PIQ) Z AMS IHT
SUONBAJ[Y 19)eMpuno.r)

[ CLAD



900Z/1€/L <Pl 901dS L ZS>

‘Burjdures oy 1o11d A[9)erpowun parnseaur s1ojowered par] - I
:(s)aroN

yun Anpiqiny srmewojeydou - NIN

I9jouInuad 1ad soquioronu - uro/soqurr
:(s)uonrugeq
8yl Sr'e (SNIN) Anprgmy,
vL'9 €6’y Hd
8¥8°L 911°¢l (woysoyurl) Ayransnpuo)
6€61 1161 (snispD,) sxmeradwag,
: SRR PRI
90-AeJA-80 90-A€TA-80 9)e(] UonII0)
ATITMINTA ISMINTA ai d1dweg
TI-MIN-T 8-MIN-T uoped0] Suydureg

BIWIOJI[R)) ‘GAV SI9quUapue A
(uone)g 391413G 3seq PIO) 7 NS AT
9007 Suridg
smjoweIRg A)[End) I9)BAN
791qeL



Table 3
Metals in Groundwater
Spring 2006
EPA Method SW6010B (ng/L)
IRP Site 2 (Old Base Service Station)
- Vandenberg AFB, California

Sample Location 2-MW-12
Sample ID V2MWI12F
Collection Date 08-May-06
Primary
Dissolved Metals MDL' PQL' MCL BTV
Aluminum 15 60 1,000 1,200 g
Antimony’ 40 100 6 10 g
Arsenic 4 10 10 7 g
Barium 1 5 1,000 276 g
Beryllium’ 1 5 4 0.3 g
Cadmium 1 5 5 5 g
Calcium 22 500 N/A 197,000 g
Chromium 1 10 50 20 g
Cobalt 2 15 N/A 13 q
Copper 1 10 1,300 58 g
Iron 4 100 N/A 3,530 g
Lead 2 3 15 3 g
Magnesium 26 200 N/A 119,000 g
Manganese 1 5 N/A 971 g
Molybdenum 2 15 N/A 12 g
Nickel 5 20 100 490 . g
Potassium 41 1,000 N/A 13,300 12,800 g
Selenium’ 5 10 50 3 5 U g
Silver® 1 10 N/A 0.2 g
Sodium 23 500 N/A 420,000 g
Thallium® 5 10 2 1 q
Vanadium 1 10 N/A 28 g
Zinc 2 20 N/A 80 q

Table 3, Page 1 of 2 <S2_T3_Spr06_Mets.xls> 8/3/2006



Table 3
Metals in Groundwater
Spring 2006
EPA Method SW6010B (ng/L)
IRP Site 2 (Old Base Service Station)
Vandenberg AFB, California

Data Validity Qualifier(s):

J - The analyte was positively identified and the result is usable;
however, the analyte concentration is an estimated value.
U - The analyte was not detected at or above the MDL.

Data Validity Comment(s):

g - The data met prescribed criteria as detailed in the QAPP.

q - The analyte detection was below the PQL.
Definition(s):

BTV - background threshold value

MCL - maximum contaminant level

MDL - method detection limit

pg/L - micrograms per liter

N/A - not applicable

PQL - practical quantitation limit

QAPP - Quality Assurance Project Plan

Note(s):
Bold type indicates results that were above the MCL.
Shading indicates results that were above the 95th percentile BTV.
1 - Values from QAPP Addendum (Tetra Tech 2004a).
2 - The BTV was less than the detection limit for this metal.

Table 3, Page 2 of 2 <82_T3_Spr06_Mets.xls> 8/3/2006
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